Denouement and discussion
The upper GI demonstrates duodenal atresia with so-called paradoxical presence of distal bowel gas. The gas is able to pass through the major and minor duodenal papillae, which straddle the area of atresia. The patient underwent duodenoduodenostomy for duodenal atresia on the fourth day of life and subsequent repair of AV canal was done as well.
Paradoxical presence of gas in the distal bowel with duodenal atresia appears to have been first recognized in 1972. 1 It must be differentiated from cases of partial duodenal obstruction with the presence of distal gas, such as duodenal stenosis, incomplete duodenal diaphragm, Ladd's bands, annular pancreas or preduodenal portal vein. Duodenal atresia is not an uncommon congenital anomaly and occurs in 1 in 10 000 births. 2 In fetal life, this anomaly is associated with polyhydramnios. Duodenal atresia, unlike jejunal and ileal atresia, is a developmental anomaly due to failure to recanalize the duodenum after its solid phase. The solid phase of the duodenum occurs because of proliferation of the endodermal epithelium. Subsequent recanalization is by apoptosis. Duodenal atresia is often associated with other anomalies and has a slight male predominance (1.4:1). 2 Associated anomalies are Down's syndrome, seen in 46% of patients with duodenal atresia. Other anomalies include the VACTERL association (vertebral, anus, cardiac, tracheal esophageal and limb anomalies), occurring in 5 to 15% of cases, Feingold's syndrome (various combinations of microcephaly, limb malformations, esophageal and duodenal atresia) and alveolar capillary dysplasia. 3, 4 In the normal pancreas, the main pancreatic duct or duct of Wirsung extends transversely from left to right through the pancreas and drains into the major duodenal papilla below the pylorus. Frequently there is an additional duct, which arises in the neck of the pancreas and opens into the minor papilla of the duodenum above the major papilla. It is known as the accessory pancreatic duct or duct of Santorini. Wirsung duct is the more ventral duct and Santorini duct is the more dorsal duct. Pancreatic duct anatomy can be categorized into four types. 5 In types A and B, Wirsung duct is the main pancreatic duct and drains into the major papilla of the duodenum. In type A, Santorini duct is obliterated or absent. In type B anomaly, which is the most common, Santorini duct is an accessory or smaller pancreatic duct Figure 1 Abdomen supine radiograph. The bowel gas pattern at birth is normal, with air in distal bowel loops. A double bubble is not present; a nasogastric tube is in place. and enters the minor papilla in the duodenum. In type C anomaly, Santorini duct is the main pancreatic duct and drains into the minor papilla of the duodenum, and Wirsung duct forms an accessory pancreatic duct that is obliterated or drains into the major papilla of the duodenum. Pancreatic ductal systems other than types A, B and C are defined as type D. In our patient, the presence of two ducts and two duodenal papillae indicates a type B or C pancreatic duct system anomaly. 5 In patients who have duodenal atresia and simultaneously have type B or type C pancreatic ductal system, duodenal atresia develops in the area between the two papillae. If the papillae are incompetent, they will allow gas to flow from the proximal duodenum into the duct of Santorini above the area of atresia, and from there gas can enter the duct of Wirsung below the atresia and flow into the distal duodenum. This accounts for the presence of distal gas in the small bowel in the presence of complete duodenal atresia. In this patient, the pancreatic duct anomaly was shown well by the upper GI series preoperatively, which demonstrated contrast passing through the ducts into the distal duodenum.
